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(57) Abstract: A phospholipid derivative which is a copolymer comprising structural units (A) represented by the formula (1), 
structural units (B) represented by the formula (2A) and/or (2B), and structural units (C) represented by the formula (3) (wherein R 1 
and R 2 each represents hydrogen or methyl, provided that not both of R l and R 2 are methyl; R 3 represents a Ci_ 3 divalent hydrocarbon 
group; AO represents C 2 ^» oxyalkylene; m, indicating the average number of moles of the oxyalkylene which has added, is a number 
of 4 to 100; R 4 represents hydrogen, a Q.^ hydrocarbon group, or acyl; R 5 CO and R^O each represents acyl; R 7 represents 
a C 2 -4 divalent hydrocarbon group; and X and Y each represents hydrogen, alkali metal, ammonium, or organic ammonium) as 
essential structural units, wherein the molar ratio of the structural units (A) to the sum of the structural units (B) and the structural 
units (C) is from 7/3 to 3/7, and the proportion of the structural units (C) is 1 to 4 mol per mol of the copolymer. The phospholipid 
derivative is utilizable in the modification of, e.g., liposome. 
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W&m 3~8 

t*I^No. 3 -No. 8«rW«U*:, *l^No. 3 -No. 8©fi 



mi 



W- 


5t (1) T^£*L<57VI"5r=/l^— TVl' 






0E* 




No. 1 


CH 2 =CHCH 2 0 (C 2 H 4 0) U CH 3 


1.0 


100 


556 


No. 2 


CH^CHCH^C^O^CR, 


1.0 


100 


1524 


No. 3 


CH 2 =CHCH 2 0 (C^O^CHj 


1. 0 


100 


336 


No. 4 


CH 2 =C (CH 3 ) CH 2 0 (C 2 H 4 0) 44 CH 3 


1.0 


100 


2022 


No. 5 


CH 2 =CHCH 2 0 { (C 2 H 4 0) 20 (C 3 H 6 0) 10 } CH 3 


1.0 


100 


1532 


No. 6 


CH 2 =CHCH 2 0 (CjHgO) l0 (C 2 H 4 0) 20 CH 3 


1.0 


60 


1532 


No. 7 


CH 2 =CHCH 2 0(C 2 H 4 0) 33 CH 3 


0.5 


100 


1524 


CH 2 =CHCH 2 0 { (C 2 H 4 0) 20 (C^O) 10 } CH 3 


0.5 


60 


1532 


No. 8 


CH 2 =CHCH 2 0 (C 2 H 4 0) 33 C 16 H 33 


0. 2 


100 


1734 


CH 2 =CHCH 2 0(C 2 H 4 0) 33 CH 3 


0.8 


100 


1524 
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*2 



* m & 








mm 




No. 1 


1.05 


t BEH 


0. 02 


No. 2 


1.05 


t BEH 


0. 05 


No. 3 


1.05 


t BEH 


0.01 


No. 4 


1.05 


t BEH 


0. 05 


No. 5 


1.0 


LP0 


0. 03 


No. 6 


1.0 


LP0 


0. 03 


No. 7 


1.0 


BP0 


0. 07 


No. 8 


1.0 


t BEH 


0. 05 



B P O : 'O-y V K 
L P O : 7 V v 4 )V^V^r^r-y K 

t— BEH: ter t -•JftV^/V*^*/— 2 -m<?vW^df-?-7 31— h 
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^3 







mm 


MX 


mm& 


20*C 


loot 


7* 






No. 1 | 


22, 000 


182.0 






mm 


mm 


mm ! 


No. 2 


21, 000 


73.3 


®& 




mm 


mm 


mm 


No. 3 


23, 000 


233. 2 






mm 


mm 


mm 


No. 4 


91, 000 


49.2 


m& 




mm 


mm j 


mm 


No. 5 


21, 000 


64.5 


m& 


m& 


mm 


mm 


mm 


No. 6 


21,000 


61.9 


m& 


m& 


mm 


mm 


mm 


No. 7 


17, 000 


71. 1 


@# 


mw- 


mm 


mm 


mm 


No. 8 


16, 000 


62.0 


m& 




mm 


mm 


mm 



*I^No. 1 -iy^y'Tuyf /U^^^rf-i^^^-^ ^TK> (1 mo 1 ) 

^7Tn^;i/*^77f^^/-^75 V 7 4 8 mg (1 mm o 1 

-?^#U $f>lMth!l!>A8 2mg (lmmol) 5:^DL, *S^#N 
o. 1*21. 9g (0. 98mmol) iDit 4 0t-C5^S)S^ofc o 
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t£mz£Vtt®}M<D'f£M&ft'2tc 0 TLClCTRff 0. 0 5 #i£{dfga0 htl 

fyXDmUK I R*^ hyut^*3V>Tx *777fv?W;-;i/7^©7^ 
S^f^No. K^t^Ci^j:^ 7^S©2 9 6 0 cm -1 

©l^-^«U Srfcl£2>&T^ Ktf>b°-^ri 5 l 7 4 0 c m-'iabtl^Ii 
«9i»l&Lfc 0 



*|^No. 1 - ^fTn^;^^77f^x^y-/U7 5V ( 2 m o 1 ) 

i;^f7o^f;l/*^77f-v ? /^^> , -^7? 4 8 m g (1 mmo 1 )£r. 
»#§6S<Hli;t;fcl 0 OmL <£> 7 ^ * = hy^>- 5 0 m L ^PX-T 4 Ot 

"Clt^U ^f>l^tb'J7A82mg (lmmol) SrSsAD U 3fcfi-£"#N 
o. 1*11. Og (0. 5mmo 1) iDtT4 0tt-5^WSJS^ofc, S 

t*gj!£:(D^77n/f^^77f^^/-^T^i:Sit h y 

C) KlioTfTofCo JgM^(-fi^aci7}N^Ai:^^y-/K75^Jtd58 5 : 
iti^^ctO-g-W^WO^i^tfofCo T L C tCT R f 1iS0 . 0 5#i£fcae>tbS . 
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W^No. 1 kTZ Kig^tSrtiaU, 7?/S<D2 9 6 0 cm" 1 ^ 
fc'-^m^cU fffc^ 2®T 5 Ktf>fc°— *a 5 l 7 4 0 cm-'Mb^:^: 
J: 9 5tmUfCo 

^f7P'fM^77f^x^/-;l'7^ >7 48mg(l mm o 1 )& % 
Jf#M£ff£li;t7i:l 0 OmL ©77^=^ 0mLl:Mt4 Ot) 

-Cm^U, ^Mth!/l)A8 2mg (lmmol) fcSsflOU ^S^frN 
o. 2?r20. 9g (0. 9 9mmol) *IX.-C4 Ot-C5^»^ofc„ 

fyiOOmLlCiTU *I^No. 7n^/W*^77f ^ 

5^©»*«r#fc. *SStt5iauH^«;fl|-t-5wi:^J;9 l 9. 3g 

C) icioTftofco JgWSMfcfctt^ on*/^i^ * / — /Majg-g-itas 8 5 : 

^T7D'f;W*^77f^3:^/-^7^y(D^3Ky MS*g3cLfc 0 

M^No. 1 £T5: K^tSwiHi;!), 7^S<02 9 6 0 cm" 1 ?) 
fc°— ;?as?g£cU &rfcfc:2i&T 5: K0>hT— 1 7 4 0 c m-Md^btL^r tin 
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nMM4 

*fi-£-#No. 2-^f7P'f^77fi ? /H^/-^7^ (2m o 1 ) 

f 7 n >f 7 7 7 f ^ y -;I/7 ? > 7 4 8 m g ( 1 mm o 1 

S^ittlritfcl 0 OmL ©77^3^^ 0mL£;*JD;t-C4 Ot 

T?8I#U 7i*8 2mg (lmmol) Srt&bDU *M^N 

o. 2 5:10. 5g (0. 5mmo 1) JlItT4 Ott*5^TO?rlTofco S 

T*SJS©v ? ^f7a^^*777f^^^ ^7 5 ^fc^gH" h ^ 
yiOOmLtCiTt, *fi-g*#No. 2 - if^TT v^C T ^i?/^^? 

^^<^i^^«> h^v^^a^cr-^ f^ 7 7^- (tl 

C) lUotfTofc, JiM^ji(c|j:^ d d t ^ ^ 7 - /K£>2g^ttas 8 5 : 

itrnzxysmwRtDfemzn^fro tlc ict r f ho. o stti&^&tbtiz 

^77H'f^^77f^^/-/l'7;yC^^5' hfrffi&VtCo 
(DfeMte I h;Wd*5V>T, *77 7f^x^/-^7 5y<D7 5 /S 

^*l^No. 1 tT^ KJ^#-r<5r 75;S©2 9 6 0 c m~ 1 <D 

^tf^BifcU mtz\C2mT^ Ktf>fc°— ^1 7 4 0 c m-Md^btV^)- 

*I^No. 5 -^77o^;^^77f^H^ —JVT ^ ^ (2mo 1) 
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i?*TTx3s( j\s&*77<?-Z?/l'X-'? J—jVT % 1/7 4 8 m g ( 1 mm o 1 
H#^f^f ttl OOmL 1077^3^ h/^=^>5 0mLl:Mt4 O^C 
-C»#U ^l:SitM)!^^8 2mg (lmmo 1) ^ftlt, *fi^#N 
o. 5*10. 4g (0. 4 9mmo 1) JntX4 OtT'S^flS^lrffofc, 

C) \z£^Xftotz 0 mmfema*? nn*Mt p< — 7K©iS^Jt36S8 5 : 
ifctfctCJ: 9-g-#^WO^*5r=fToyb 0 TLCCTR f ffiO. 0 5ttifil£ji,<b*L<5 

^i»o. U7^; K^tSr^l-i 1 ?, 7$/S©2 9 6 0 c m" 1 © 
tf— *3&*$H$cU fr/cM 2$fcT S K©fcT— ^3*1 7 4 0 cm'^B^Sri:!: 



M^ftNo. 5 - t s^=rTvs()Vib7s7T*f-i/)V^$ S-'jVT^ is (lmo 1) 

^77o^^77f^3:^;-^75 y7 4 8mg(l mm o 1 )*> 
m^«*#X.fcl OOmL ©7?;* 0mL^Dx.T4 0<C 

-e*#U ^P > l^thy'7A82mg (lmmo 1) SrS&JlIU *fi^frN 
o. 4*90. 9g (0. 9 9mmo 1 ) ^Dx.T4 O^-CS^F^S^SrfTofco 
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itm^X^^^Jn^MA^n^t^o TLCIutRffiO. 0 5tti£t-ji,ib*L5 

«^No. It75 K^-a-T -5 ^l^^ct 9 „ 7^S®2 9 6 0 cm" 1 ?) 
fc°— ^#$i5fcU tffc(^2i^T5 K<Dk°-^^l 7 4 0 c m-M-^^tL5C 



7 : teffrk^sM (^<b#J£ ttrofftt) 

6 (O^m^N o . 5 - ^T7n/f/V*^7 7 f^^-^7 5 
^ (lmo l) tt;&P4&£te/BLTfc*fok&m£Lfco *4(DiH^f ) ^5Sft<D 
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gc4 
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5. 0wt% 




2. 0wt% 




0. 5wt% 




0. 5wt% 




7. 0wt% 


( 1 m o i ) tfJmya 


2. 0wt% 




0. 02wt% 




JSifc 








73. 0wt% 



P^fvS23mg (*yPJtl : 1 : 0. 1) Xt^S^frN o . 2-^r7 
u^yW^^r^vvW^y — /UT 5: V (lmol) ^P^^rM-a-iiBS^SSm 
o l%i/i5.t9(dDiT, OtCMLfcilttTtcl 0-1 lmL^r 
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« o 










£>. V/W l»/y 






«-» ff T~T — — r ^ v 




§KKJ/n^ Z7 4 s 






9 Owt% 


f> n 7 x n ' — 












4-D Vr-J7 > 




y n c \s ^ y y ^ — /i^ 


^. UWL/D 




67. 0wt% 




10. 0wt% 



CD y^y-A^n 

m 6 ('^ UfcBimj&tt:^ (^^J l ~ 6 „ ttmM 1 ~ 2 ) <Dj|§fC£:3-*#I& U 
^an*/!^ ♦ ^^7— ywm^ (2 : 1) £-8rfc^ :cy<3}n — f — 

i$ (pH5. 5) 1 OmLSriDx., »»»CO»t<edSe>aJ?/^y^^5^ — HI 

**S**--fiP— l^tt, 1 0 s t r ok e^mXLfc'l S*?L#£>*K 

— ^yu^y^/ls? — Zm^XV-t iS^f (0. 2AimX3HK 

0. l/imX3@, 0. 0 5 m m X 3 &\RXf 0 . 03^X30) £*TV\ 
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iioon mM'&<Dg. y y- a HSU bfc„ 

y 3Ky-A^tiC^S:j@^i>ffl^^— ^l-Atl, 6 5, 0 0 0 r p m"C 1 R^MiSM^ 
/HMt«5 OmM) &tfK*y/Hf->V»* (EIMA: 3. 3mg/mL £S 

«r^ae>6ot:fciiuau-ci3# % **Jt-c3sy a^4i:mlk 

*yA^lf^V»«6«rJD*.fc*(*»B£3iaiAtt2. Omg/mL, TOfil 

(2) y#y— m><dw& 

K^y^^yoy #y-^.©*jw»tt, ±tay #y— 

y ^— A^wufcy /tfy— a#®*<z> K^y^if^tHfr^o-r h^^y 

^— fdT^g-TSiirl-cfc >9;fca6tfi 0 £fc$£^te % ±IE y jtfy-i^ffC^- 
IHi&J&oTmSJii&ft&Sl (QELS) Sfcfcnriffl^ b/Co ^rOi^m, «6JC^J; 

^^j4S.t^5JW^^y ^y-A-c-fi. ^KiK*y/nf^^fii«p«sK 

l^lOO%T*fcofcfc*, ^oy tfy-A^fjtf&Sr^^/Bv^ ^TM^y 
y h TfOjIiLf »fittl»ffl 4 / 3 MR Ufc (S*m3SS«£tt: 

1. 5mg/mL, fti^Ifltlil 5mM), <D V tfy — 

•M^ m&'bftM (6 5, 0 0 O r pm, 1 V%m) gfef£iS:*TV\ Jb»<D*itA^ 

Mure (mmnn&m-itoijm 4^17. 2 mM, 5 &m 1 7 . 9 mM) 0 
v^-rttoy #y— At>-ta>*fc^«tt5 o~i 0 0 nm-efcofc„ 
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#flfc&£&^L(lS¥5E;g:-§-*te7. 5mg K*y;Hf'>y/5mL/k gh 
^O^, #^jfiL^^ (2. 4, 8, 24, 48. 72. 120, 168 ftffl) T? 

at— TvW&ffcT. m&m*. 9 I'JMl (0. 5~ l mL) «rfrv\ iLiR^K 

^u/co #y TKy-A^ifc^^ifiL^^gm^^^^&f-TAuc co- 
co) «r@j±iufc„ 5(-> ttm&}i<o*mm<Dmnmmft&^&t£^ 
]) TKy-^, *>5v^f±*fflg« 2 (D*mm<Dmn&mfto v ^mmu$r (dspe; 

AU C izit UT. *3SM© y >-fl§R^#£^tf !> # y- Aft.* 1 ~ 6 ) 
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m6 







(nm) 


3Lm& 
(%) 


AUC 0 _±S. D. 
( ii g • hr/mL) 


mi 


DSPEl -AKM0531/HSPC/Cholesterol 
=0. 104 mM/11. 28 mM/7. 68 mM 


89 


100.0 


3877 ±308 




DSPEl — AKM0531/HSPC/Cholesterol 
= 0.520 mM/11. 28 mM/7. 68 mM 


92 


93.4 


4191 ±388 
(n=4) 


tot* 


DSPEl -AKM0531/HSPC/Cholesterol 
= 1.04 mM/11. 28 mM/7. 68 mM 


55 


100. 0 


3064±413 




DSPEl — AKM0350/HSPC/Cholesterol 
=0.104 mM/11. 28 mM/7. 68 mM 


49 


87.4 


2809 ±288 


tikis 

#J5 


DSPE2 — AKM0350/HSPC/Cholesterol 
=0. 104 mM/11. 28 mM/7. 68 mM 


52 


83.9 


3063 ±181 


me 


DSPEl -AKM1511/HSPC/Cholesterol 
= 1.04 mM/11. 28 mM/7. 68 mM 


72 


99.5 


1918±74 


Mm 
mi 


HSPC/Cholesterol = 
11.90 mM/8. 10 mM 


91 


100.0 


452 ±98 


Mm 
m2 


DSPE/HSPC/Cholesterol = 
1.04 mM/11. 28 mM/7. 68 mM 


94 


100. 0 


397 ±133 



j£) DSPEl— AKM05 31 => PEG iK#^-#=500, k=30, k30mol \Z.M Lt DSPE lmol 



DSPEl — AKM0350 PEG ^^■^•*=300, k=50, k50mol \CMlsX DSPE lmol 
DSPE2— AKM0350 => PEG ^^^*=300, k=50, k50mol lu^tt DSPE 2mol 
DSPEl— AKM1511 => PEG 0^^-*=15OO, k=10, klOmol {Z.M b"C DSPE lmol 
HSPC : ^CfiTK^T >^77f*>a V Is 
K=K I +K" 
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it # <d m m 

i. y >-J!!®-e£>o-c. 

(A) TfB:£ (1) ^$ft5i*¥ttA, 

(B) (2 A) ,&UVXtt:TlE:£ (2B) £*l,51?£j&3M£B , Sfetfte 

(C) TfE5£ (3) ^Sil5***ttC : 



R 1 R 2 

I I 
-CH — C- 

I 



R 3 (AO) m R 4 J 



(1) 



H 

L xo 



H H 
I i 

-c — c- 



=o 



H H 
I I 

— c— c — 

J h 

L xo ox J 



(2A) 



H H 
I l 

-c— c- 



(2B) 



NH 

f 

O 

0=P — OY 

I 

o 

I 

CHo CH — CHo 

o o 
o=c o=c 

R5 R 6 



(3) 



« (1) *K R^^R'tt^n^tt^tc^JBC^FXtt^^XSr^-t-dS. R 1 
RTfiR 2 &mi$\z*<?/i>mzti:Z>Zkteti:< : R 3 1 — 3 <D 2f&tf)£Hb7K 

mf*^-^r^T^=3rl^^S^>¥^#*D ; e>'^?r^b, 4^m^l0 0 <£>®IH<£>$[T? 

fco ; R 4 «7k^^. «*»i-2 oommmzk. jz.nmm%ti~2o<DT>' 
a-s&^u ^ (2 a) xtt-tix-ettiiiia:^**^, T/w*y^Ji^. 

T^=?i», ^W^T^-^Afc^U 5£ (3) <K R 5 CO.S.tfR 6 CO 

tt-tft-etximsc icmmm. 8-24 07^15:* u ; r t it^mm. 2-4^2 
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si±x\ i 5 o £iTx$>z>m&<D&mm i «(ciEm^> y ^mmmmfto 

U±X, ri>o 5 0 £lTX$>Z>m*£(D%&Wf& 1 ^f-lBtt^) y ^IBWR^fr. 

5 . r 7 u^mxh zn&vmmm i ^«ev> 4 jgm v-rna* i su£|e« 
© y ^nmmmfto 

7. it^<7)^ffl^i^^v>L.^5^<DVN-rtbd^i3S^iEtt^y ^m^mmi**^ 

1 1 . n^mmm i »fcv^ lsb 5 js^-rna* i guciatt© y 
mmxmxtb^x^ «^AiM¥fiB t&7/3~~3/7 ©^/nfc-c^t? 

*fi^{-Mb-CTI5^ (4) : 
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R 5 — C CH 2 
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(4) 



R 6 — CO-CH O 

I II _ 
H 2 C— OPO— R 7 -NH 2 

OY 
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